CLAIMS: 



1 . A layered organic-inorganic oxide material comprising Or including: 

- one or more layers of metal oxide consisting of one or more atomic planes of 
comer-shared MOg octahedra, where M is the metal, and 

- one or more layers of organic molecules, 

wherein the metal-oxide layers alternate with one or more organic layers alternate 
to fonn a periodic planar structure. 

2. A material as claimed in claim 1 wherein the metal M is W, V or Mo, or a combination 
of these. 

3. A material as claimed in claim 2 wherein the metal M is metal M is W, V or Mo, or a 
combination of tiiese and wherein other high valency metals such as Ti, M>, Ta, Ru and 
Re are used in partial combination with Mo, W or V. 

4. A material as claimed in claim 2 or 3 having a g^eral formula X-MmOsmf i wherein M 
is the metal, and X is an organic cation and m=l, 2, 3. 

5. A material as claimed in claim 4 wherein the organic cation is bidentate. 

6. A material as claimed in claim 5 wherein the configuration of organic layer relative to 
the inorganic layer is eclipsed. 

7. A material as claimed in claim 5 or 6 wherein the organic cation is a diammonium 
cation, the material is of cornposition NH3.A.NH3.Mni03mn. 

8. A material as claimed in claim 7 wherein m=l, such that each inorganic oxide atomic 
plane alternates with an ot^anic layer. 

9. A material as claimed in claim 8 wherein m'=2, the composition is NH3.A.NH3.M2O7 
and wherein the otganic oxide exists as a double atomic plane layer of comer shared 
MOfi octahedra, such that the material has the stacking structure -A-O-MO2-O- MO2- 
O-A. 

10. A material as claimed in claim 8 or 9 wherein the organic cation is an aliphatic 
diammonium cation, and A= (CH)n, n= 1,2, 

1 1. A material as claimed in claim 10 wherein, on the organic cation the ammonium cation 
groups are positioned on the terminal alkane units of A. 

12. A matmal as claimed in claim 1 1 having the chemical formula NH3(CH2)nNH3M04. 

13. A material as claimed in claim 12 with n=2. 

14. A material as claimed in claim 12 with n=6. 
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15. A material as claimed in claim 12 with u=12. 

16. A material as claimed in claim 8 or 9 wherdn the organic cation is an aromatic 
diammonium cation. 

17. A material as claimed in claim 16 wherein A = and the organic cation is 
5 NH3C6H4KH3. 

18. A material as claimed in claim 16 wh^ein the organic cation comprises an aromatic 
ring with two aliphatic side chains of equal or unequal length each side chain 
terminated by an ammonium ion, the organic cation having the general fonnula 

NH3<CH2)n C6H4(CH2)«»NH3. 

10 19. A material as claimed in clauns 17 or 18 in which adjacent aromatic rings are 
crosslinked to form an organic polymer layer. 

20. A material as claimed in claim 19 in which the organic polymer layer is conducting. 

21. A material as claimed in clann 2 or 3 having a general formula X*2.Mni03m+i wherein 
M is the metal, and X' is an organic cation and m=l, 2, 3. 

1 5 22. A material as claimed in claim 21 wherein the organic cation is raonodentate. 

23. A material as claimed in claims 21 or 22 wherein the configuration of organic layer 
relative to the inorganic layer is staggered. 

24. A material as claimed m claim 23 wherem both organic cations are monoammonium 
cations and the material is of composition (NH3A*)2.Mrti03ittH. 

20 25. A material as claimed in claim 24 wherein m=l, such that each inorganic oxide atomic 
layer alternates with an organic layer. 

26. A material as claimed in claim 24 wherein m-2, the composition is (NH3.A')2.M207 
and wherein the organic oxide exists as a double atomic plane layer having 
approximately the ZWO3 p^ovskite structure with the Z sites vacant such fliat the 

2 5 material has the stacking structure HHa.A'-MOa-O- MO2-A' .NH3. 

27. A material as claimed in claim 25 or 26 wherein one or both organic cation is an 
aliphatic ammonium cation, and A' = (CH)n, n= 1,2, 

28. A material as claimed in claim 25 or 26 wherein one or both organic cation is an 
aromatic ammonium cation. 

30 29. A material as claimed in claim 28, wherein the aromatic ring has a side chain which is 
aliphatic and tenninated by an ammonium ion, having the formula 
(C6H5.(CH2)nJra3)2M04 whete m=0, 1, 2, 3,. . . 
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30. A material as claimed in claim 28 or 29 in which adjacent aromatic rings are 
crosslinked to form an organic polymer layer. 

31. A material as claim in any one of the preceding claims in which the organic polymer 
layer is conducting. 

5 32. A material as clahned in any one of the precedmg clauns wherein dopants are 
introduced into the stracture. 
33. A material as claimed in claim 32 wherein the dopant is selected fix»m one or more of 
an alkali cation a methylammonium cation, replacing ammoinium groups, field-effect 
injected electrons or field-effect injection electron holes. 
10 34. A material as claimed in claim 32 wherein the dopant is present in the inorganic oxide 
layers and the doping state of the oxide is adjusted such that the oxide exhibits 
superconductivity above the temperature of 40K. 
35. A material as claimed in claim 32 where the doping state of the oxide is adjusted such 
that the oxide exhibits superconductivity above the temperature of 90K. 
15 36. A material of any one of the preceding claims in which M is partially or fiilly 
substituted by a magnetic transition metal ion so as to display magnetically order^ 
states. 

37. An organic/inorganic oxide material of any of clahns 1 to 33 in which the oxide layer 
comprising MO4, M2O7 or MmOsmt^i is wholly replaced by any of the following oxide 

20 layers CuOi, NiOj, C0O2, CuOjCaCuOz, Cam-iCUmOi™, m=l, 2, 3 Ni02CaNi02, 

Cam-iNiTTiOznto m=l, 2, 3,..., square pyramidal MnOs, square pyramidal RuOj, 
octahedral RUO4, 0-MnO2-Y-Mn02-O, O-MnOa-Ca-MnOj-O, O-RUO2-Y-RUO2-O, or 
0-Ru02-Ca-Ru02-0. 

38. A layered organic-inorganic oxide material comprising or including: 

25 - One or more layers of metal oxide consisting of one or more atomic planes of metal 

oxide having substantially the ZMO3 perovskite structure (M=metal) with the Z 

sites vacant, and 
- one or more layers of organic molecules, 

wherein the metals form divalent cations and are coordinated into a comer-shared 
30 square-planar structure, or wherein the metals form tetravalent cations and are 

coordinated into a comer-shared square-pyramid stmcture. 
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wherein one or more metal-oxide layers alternate with one or more organic layers 
alternate to form a periodic planar structure. 
39. A material as claimed in claim 38 wherein the metal, M, is Cu, Ni, Ru, Mn, or a 
combination of these. 

5 40. A material as claimed in claim 39 wherein higher order structures are fonned with two 
or more oxide layers eadti separated by an alkali earth ion which is situated in the 
perovskite A-site. 

41 . A material as claimed in claim 40 wherein the alkali earth ion is calcium. 

42. A material as claimed in claim 41 having the general formiila of one of: 
10 NH3.A.NH3CUO2, (A.NH3)2Cu02, NH3.A.NH3Cam.iCu,„02,n, m=l, 2, 3,..., 

(A.NH3)2Ca„,.iCun,02n„ m=l, 2, 3,,.., NH3.A.]S|H3Ni02, (A.NH3)2Ni02, 

NH3.A.NH3Ca„,.,Nin,02in. m=l, 2, 3,..., (A.NH3)2Ca„viNin,02nu m=l. 2. 3 and 

NHa-A-NHsMnOs, (A.NH3)zMn03, NH3.A.NH3Can,.iMn„,CW-2, m=l, 2, 3,..., 
(A.NH3)2Can>iMn^02m+2, m=l, 2, 3,..., NH3.A.NH3RUO3, (A.NH3)2Ru03, 

1 5 NH3. A.NH3Can,.,RUin02in+2, m=l , 2, 3, . . ., (A.NH3)2Can,.iRUm02m+2, m=l , 2, 3 , . . . - 

43. A material as claimed in any one of claims 38 to 42 wherein dopants are introduced 
into the structure. 

44. A material as claimed in claim 43 wherein the dopant is selected from one or more of 
an alkali cation a methylammonium cation, replacing ammoinium groups, field-effect 

2 0 injected electrons or field-effect injection electron holes. 

45. A material as claimed in claim. 44 wherein the dopant is present in the inorganic oxide 
layers and the doping state of flie oxide is adjusted such that flie oxide exhibits 
superconductivity above the temperature of 40K. 

46. A material as claimed in claim 44 where the doping state of the oxide is adjusted such 
25 that the oxide exhibits superconductivity above the temperature of 90K, 

47. A material one of claims 38 to 46 in which M is partially or fully substituted by a 
magnetic transition metal ion so as to display magnetically ordered states. 

48. A method of preparing a layered inorganic-organic material which comprises or 
includes: 

30 - one or more layers of metal oxide, and 

- one or more organic lay^s. 
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wherein the layers exist substantially in a perov$kite structure, the method 
comprising or including the steps of contacting a source of raetal and/or oxide 
with a source of the organic layer such that the layer structure substantially self 
assembles. 

5 49. A method as claimed in claim 48 wherein the material is of the general structure 
NHs-A-NHs-MmOanri-i and is prepared either: 

■ by reaction of a diaminoalkane with tungstic acid (when the metal is W) or 
molybdic acid (when the metal is Mo), or 

• by dissolution of tungstic acid (when the metal is W) or molybdic acid (when the 
1 0 metal is Mo) ammonia solution, or 

■ by reaction of W or Mo metal witii hydrogen peroxide 

50. A layered inorganic-organic material prepared substantially according to the above 
method. 

51. A method of preparing a layered inorganic-organic material comprising or including 

15 - One or more layers of metal oxide consisting of one or more atomic planes of metal 

oxide having substantially the ZMO3 perovskite structure, or derivatives/analogues 
thereof (M=rmetal) with the Z sites vacant, and 
- one or more layers of organic molecules, 

wherein one or more metal-oxide layers alternate with one or more organic layers 

2 0 alternate to form a periodic planar structure, 

and wherein the spacing and electronic coupling between adjacent but separation 
inorganic layers can be preselected by choice of appropriate organic molecule. 

52. A layered inorganic-organic matCTial prepared substantially according to the method of 
claim 51 
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